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Abstract of JP1 0093479 

PROBLEM TO BE SOLVED: To obtain 
a carrier frequency capable of 
communication with high reliability with 
a simple circuit configuration under a 
free operating condition and to 
conduct the communication with a 
hopping pattern of the carrier 
frequency. SOLUTION: Test use hop 
frequency data stored in a hop 
frequency data table 35a are set to a 
hop table 26 as a data setting signal 
(w) and test digital data are 
sent/received while hopping the 
frequency sequentially with pattern 
object frequencies corresponding to 
the hop frequency data set to the hop 
table 26. Then the pattern object 
frequency providing excellent 
recognition of the test data is selected 
as a carrier frequency of the hopping 
pattern and set to the hop table 26 and 
two-way communication is conducted 
while switching the carrier frequency 
according to the loopping pattern. 
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* notices * 

JPO and INPIT are not 
damages caused by the 



responsible for any 

use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] , 
[Claim 1] In the wireless radios which choose a carrier frequency with little interference beforehand, set up a hopping pattern, and 
perform two-way communication for a carrier frequency with a switch according to this hopping pattern A frequency-selective means 
by which transmit and receive, carrying out frequency hopping of the test data of digital value one by one on a pattern candidate 
frequency, and whenever [ recognition / of this test data ] chooses a good pattern candidate frequency as a carrier frequency of said 
hopping pattern, Wireless radios characterized by having a pattern setting-out means to set up a hopping pattern based on the selected 
pattern candidate frequency. . 

[Claim 2] Wireless radios according to claim 1 characterized by having a pattern resetting means to stand in a line at random and to 
change the hopping pattern set up with said pattern setting-out means. 

[Claim 3] Wireless radios according to claim 1 or 2 characterized by having the setting-out management tool to which said hopping 

pattern is made to set periodically. , , . . - m r . 

[Claim 4] Said frequency complement means are wireless radios according to claim 1 to 3 characterized by consisting of an error rate 
operation means to calculate the error rate of said test data received for every pattern candidate frequency, and a selection means to 
choose a pattern candidate frequency with the error rate smaller than a predetermined reference value calculated with the error rate 

ra^mTl wireless radios according to claim 4 characterized by having the error correction means of the received data and having set 
up the value small by the predetermined value as said reference value to the marginal error rate which can be corrected with said error 
correction means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . , . r. 

[Field of the Invention] This invention relates to the wireless radios which perform two-way communication for a earner frequency 

with a switch according to a predetermined hopping pattern with a frequency-hopping method. 

r00021 

[Description of the Prior Art] In recent years, while spreading and transmitting after modulating commo data, the radio 
communications system of the spectrum diffusion method which obtains commo data attracts attention from enabling adeployment of 
a frequency, and the communication link of low power flux density by carrying out back-diffusion of gas of the receded signal, and 
getting over. And especially, at the time of transmission and reception by the spectrum diffusion method^ in order that the 
communication failure by interference may decrease while the secrecy nature of a signal improves ,f diffusion and back-diffusion of 
gas are performed by frequency hopping which switches a carrier frequency one by one, the radio communications sys em of the 
fp^nTdiftusion method which applied this frequency hopping is going to be broadly adopted in various kinds of fields, such as 

SiTo^ radios adopted as the radio communications system of the = above-mentionec ' ^ 

with the hop table which carried out predetermined number possession in portions of the hop frequency data in which the earner 

frequency of diffusion and back-diffusion of gas is shown, and communicate with the earner frequency by wh^h *£W*W?8 

wTcS out according to the hopping pattern on this hop table. Under the present c ^ ms ^^X'S when Ae 

the carrier frequency by which frequency hopping was carried out, communication failure wil produce the P^°* when, the 

cTmm^icatil linkis performed with this carrier frequency by interference, and communicative dependabdity w,„ fel ^ 

m0041 So interference wave level is measured to JP,6-334630,A about all usable earner frequencies, it is chosen as it sequentially 

from a c^S^ue^cy wim low interference wave level, and the hopping pattern of the number of predetermined hop is determined 

ctip^Jec Tol ^^dTffiSn,blems, like there is Ae need of restricting a service condition so that the receiving level of a earner 
carrier frequency. 

52s for Solving the Problem] In order to solve the above-mentioned technical problem, inventionof claim 1 In the wireless radios 
^££!^ESS with little interference beforehand, set up a hopping pattern, and P^ 0 ™.^^— ^ 
for a canier frequency whh a switch according to this hopping pattern A frequency-selective means by which , transmit and receive, 

eTblet tnVcommunicItion link of high dependability under easy circuitry and a free service condition, and carrying out frequency 
f 0 °ot]!n b ^^^ * 3 P attCm "T * t0 ^ti? 

Sol to which SdtS i is made to set periodically. Since it resets so that a hopping pattern may serve as a earner frequency 
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with little interference periodically by this, it can be stabilized and a good communication link can be performed. 
[0012] Invention of claim 4 is wireless radios according to claim 1 to 3, and it is characterized by consisting of an error rate operation 
means to calculate the error rate of said test data which received said frequency complement means for every pattern candidate 
frequency, and a selection means to choose a pattern candidate frequency with the error rate smaller than a predetermined reference 
value which calculated with the error rate operation means. Since the room of the selection of a carrier frequency from the case where 
choose sequentially from the small thing of an error rate, and a hopping pattern is formed is expanded while enabling this to 
communicate with the carrier frequency from which dependability was secured beyond the predetermined reference value, it is 
possible to form the high hopping pattern of secrecy nature. 

[0013] Invention of claim 5 is wireless radios according to claim 4, is equipped with the error correction means of the received data, 
and is characterized by having set up the value small by the predetermined value as said reference value to the marginal error rate 
which can be corrected with said error correction means. Since a carrier frequency will be chosen by this by making the marginal error 
rate of an error correction means into a reference value while being able to perform a much more good communication link, since it is 
corrected by the error correction means even if the error of data arises by communication link, the hopping pattern which can 
communicate good can be formed certainly. 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below based on drawing 1 thru/or drawin g 7 . 
The wireless radios concerning the gestalt of this operation are used in the radio communications system which performs two-way 
communication between transmitters with a switch according to a predetermined hopping pattern in a carrier frequency by the 
frequency-hopping method. This radio communications system has the main phone 10 which is one set of the wireless radios 
connected to the external circuit, and the cordless handsets 11-15 which are five sets of the wireless radios which can communicate 
[ that this main phone 1 0 and communication link are possible and ] mutually, as shown in drawing 2 . In addition, telephone, 
facsimile apparatus, printer equipment, a computer, etc. are applicable to these main phone 10 and cordless handsets 1 1-15. As shown 
in drawing 3 , the communication link with a main phone 10 and cordless handsets 1 1-15 and the communication link between 
cordless handsets 1 1-15 are performed by the TDD (Time Division Duplex) method, when one side is a send state (TX), make another 
side a receive state (RX), and communicate by replacing this send state (TX) and receive state (RX) by turns. In addition, this radio 
communications system communicates with a TDMA (Time Division Mutiple Access) method. 

r00151 An above-mentioned main phone 10 and above-mentioned cordless handsets 1 1-15 have the Radio Communications 

Department 1 which transmits and receives with the spectrum diffusion method to which frequency hopping of the commo data is 

carried out, as shown in drawing 1 . The Radio Communications Department 1 has the interface sectional which carries out data 

processing of the commo data, and outputs and inputs it to the external circuit which is not illustrated. The interface section 21 has the 

data converter which performs a buffer, error correction processing, etc., when commo data is non-voice data, while it has the codec 

and compressor which carry out the intercon version of voice data and the digital signal, when commo data is voice data. 

r00161 The above-mentioned interface section 21 is connected to the modulator and demodulator 22 with modu ation section 22a 

which modulates commo data, and recovery section 22b which restores to commo data. Modulator and demodulator 22 switch the 

operating state of modulation section 22a and recovery section 22b in the time of transmission of commo data and 

transmitting command signal p from a controller 35, and the receiving command signal q. And modulation section 22a which operates 

at the time of transmission is connected to the up converter 23 equipped with the mixer 

[0017] The PLL local oscillator 25 is connected to the above-mentioned up converter 23 and the hop table 26 is connected to the PLL 
ocyoscillator 25 carrying out the hop table 26 based on the hop frequency data data and channel data which are contained in this 
d£ seS n S^tpu^ the P data setpoint signal w into the hop table 26 from a controller 35, when me data setpoint signal w 
is SpuS !- for example, the hop frequency data fl and Q of drawing 4 and .. fL - each channels CI and C2 and it is made to 

gSSq^^ "mfabove-mentioned hop table 26 and the above-mentioned PLL local oscillator 25 The hop signal r ^"putted 
St every predetermined residence time from a controller 35. The hop table 26 The hop fr ^ e ^^ C 
of the channel set point S which the hop signal r shows whenever the hop signal r is inputted are outputted to the PLL '^l om lator 
25 The hop signalling frequency (local oscillation signal) s of the frequency corresponding to the hop frequency data f * made to 
output to a£ up^onveTter 23 from the PLL local oscillator 25. Hereafter, when the earner frequency ^P ond ^^^^ 
frequency data (for example, fl) is shown, suppose that it is indicated as a carrier frequency (fl). And an up converter 23 forms he 
m^mSS^SS^ u of the diffused carrier frequency by adding the hop signalling frequency s from the PLL local oscillator 
25 and the modulating signal t of the commo data from modulation section 22a. 

K] The above 'motioned up converter 23 is connected to the duplexer 27 through the power amplication 24 wh.c , amphfles the 
diflus on modulating signal u. When the transmitting command signal p and the receiving command signal q are .nputted from a 
coSer^S and «hf transmitting assignment signal p is inputted, the diffusion modulating s.gnal u fr^.^.^P'"" ^ 
made to transmit to a duplexer 27 from an antenna 28 by making an operatmg state mto a ready-for-send.ng ab.hty condition On ^the 
other hand, when the receiving command signal q is inputted, an operating state is made mto a ready-for-receivmg ability condition, 
and the diffusion modulating signal u received through the antenna 28 is made to output to the ow no.se amplifier 31. 
[0020] It connects with the down converter 32, and the above-mentioned low no.se amp hf.er 31 ampl.fies the d.ffus.on ™odul»t,ng 
signal u to a down converter 32, and outputs it. The hop signalling frequency s inputted mto the above-mentioned up converter 23 .s 
„rutted from uTpLL local oscillator 25, and a down converter 32 carries out back-diffusion of gas of the d.ffus.on rnatoton* s.gnal 
u based on the hop signalling frequency s, forms a modulating signal t, and outputs th.s modulating s.gnal t to a down converter 32 at 
r^v^ sectfoS. And aL/ecoveVy section 22b restores to the inputted modulating signal t, it .s outputted to the .nterface section 

[0021] The Radio Communications Department 1 with the above-mentioned configuration operates by supplying power from a power 
supply section 36, and the supply place of power is set up by the controller 35 so that a power supply section 36 may ^ct an 
ehSric power supply to a part o? all the Radio Communications Department 1 except a controller 35 .n before ™^tak 
initiatior P rocessing That is, a controller 35 is controlled to carry out an electric power supply only to a controller 35 an ^e «me of ■ 
sleep mode, is controlled to carry out an electric power supply except for the transmitting section wh.ch cons.sts of an up converter 23 
and power amplification 24 at the time of a receiving standby mode, and is controlled to carry out an electric power supply to the 
whole Radio Communications Department 1 at the time of the communicate mode. , . ■„ nnrf 

[0022] The controller 35 which controls each part as mentioned above has hop frequency data table 35a, error rate table 35b^ and 
Ldom-number table 35c. it is shown in hop frequency data table 35a at drawing 4- as - L hop frequency data fl and for a test, 
and fL stores - having _****- these hop frequency data fl and f2 and .. fL makes the pattern cand.date frequency (f 1 , f2, fL) 
used'in case it asks for the carrier frequency which can communicate with high dependability form Moreover, the error rates eA ( 1 -L)- 

ht^://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/1 5/2007 



JP, 10-093479, A [DETAILED DESCRIPTION] 



Page 3 of 5 



eB ( 1 -L) corresponding to each test data and the sum total error rate eT ( 1 -L) which added these together are stored in error rate table 
35b. Moreover, random data are stored, and this random data is used for random-number table 35c, in case it stands in a line at random 
and a pattern candidate frequency is changed. 

[0023] As shown in drawing 1 , the above-mentioned controller 35 has 35d of error rate calculation sections, and when the test data of 
digital value is inputted, 35d of error rate calculation sections computes the error rates eA (l-L)-eB (1-L) corresponding to this test 
data, and it outputs them. The above-mentioned error rates eA (l-L)-eB (1-L) are computed as follows at the time of the error 
correction by the checksum method. In addition, on an error correction and a principle target with a diffusion RS sign or a CRC sign, 
since the error correction by the checksum method is abbreviation identitas, it can also acquire the error rate in these error corrections 
by the calculation approach of abbreviation identitas. 

[0024] that is, it is shown in drawings - as - CA00 (h) the value of the test data of an address - C3 (h) = - 1 100001 1 (b) CA01 (h) 
the value of the test data of an address -35 (h) = - 00 110101 (b) as- CA00 (h) - CA7 - F (h) Suppose that the test data of an 
address exists. Although what is necessary is to transmit only these test datas serially if there is no error during data transfer, in order 
to find an error during a transfer, the horizontal checksum column and the vertical checksum column are added to a drawing Nakamigi 
edge and a drawing Nakashita edge, respectively. In addition, these checksum columns should just be arranged in the location of the 
arbitration in a table. 

[0025] The value of double figures is stored in the above-mentioned horizontal checksum column the bottom which added the test data 
together in the longitudinal direction. Moreover, the value of double figures is stored in the vertical checksum column the bottom 
which added the test data together to the lengthwise direction. And the value of double figures is stored in the total checksum column 
of the right end soffit where the horizontal checksum column and the vertical checksum column overlap under the total value of the 
horizontal checksum column, or the total value of the vertical checksum column. 

[0026] These data will be transmitted if a test data and the checksum data of each checksum column are formed as mentioned above. 
And the value of each checksum column is computed based on the test data received to the side which received data, and these 
calculation values are compared with the receiving value of the checksum column which received. Consequently, if all values are in 
agreement, it will be checked that the error has come to be generated by data communication. On the other hand, if the value of an 
inequality exists, it will be checked that the error has arisen to a test data or checksum data. 

[0027] Here, since a value which is different in the calculation value and receiving value in the vertical checksum column and the 
horizontal checksum column will exist as the 1 st case when the error has arisen in one place of a test data, it can correct by inverse 
operation. Since the relation between the value "1 A" of the total checksum column, and width, the vertical checksum column and a test 
data shows that it is the error of only the checksum column as the 2nd case when the error has arisen in the receiving value of the 
checksum column, an error can be corrected. 

[0028] moreover, two places (for example, CA22 (h) --) of a test data which received as the 3rd case CA24 (h) When the error has 
arisen and the value of the horizontal checksum column turns into the same value "C7" with a receiving value and a calculation value, 
it turns out that the error has arisen by the vertical checksum column, but since it cannot specify in which part the error has arisen, it 
cannot correct. Furthermore, by the comparison with the calculation value and receiving value in the horizontal checksum column and 
the vertical checksum column, when the error has arisen as the 4th case in four places (for example, CA22 (h), CA24 (h), CA58 (h), 
CA5A (h)) of a test data which received, since an error cannot be discovered, the received test data cannot be corrected. 
[0029] And an error rate will be searched for irrespective of the propriety of correction like the 1 st, 2nd, and 3rd cases among various 
kinds of cases in this way by doing the division of the number of data of the discovered error with the total number of data. The error 
rate calculation "approach using an error correcting code can consider the approach which used the Hamming code, the BCH code, the . 
Reed Solomon code, the fire code, etc. besides the checksum method mentioned above. Although there is the 1 st, 2nd, 3rd, and 4th 
case mentioned not a little above also by these approaches, since the approach especially using a Reed Solomon code is efficient and 
the degree of freedom of correction capacity or code length is size, it is suitable as an error rate calculation method. 
[0030] The controller 35 with 35d of error rate calculation sections which compute error rates eA (UL)-eB (1-L) as mentioned above 
performs the pattern setting-out manipulation routine of drawing 6 further. After it transmits and receives a pattern setting-out 
manipulation routine, performing by actuation of the pattern configuration switch which is not illustrated periodically, and carrying out 
frequency hopping of an above-mentioned test data and the data for a check one by one on a pattern candidate frequency and it makes 
error rates eA ( 1 -L)-eB ( 1 -L) searched for in 35d of error rate calculation sections, it adds these together and searches for the sum total 
error rate eT (1-L) as whenever [ recognition / of a test data ]. And this sum total error rate eT (1-L) chooses a good pattern candidate 
frequency as a carrier frequency of a hopping pattern, and a hopping pattern is set up based on the selected pattern candidate 
frequency. 

[0031] In the above-mentioned configuration, the case where a main phone 10 sets up a hopping pattern based on the error rates eA (1 - 
L)-eB ( 1 -L) of a test data is explained based on the flow chart of drawing 6 . 

[0032] When a controller 35 recognizes that the setup time passed by the internal timer which is not illustrated or a controller 35 
recognizes what the pattern configuration switch which is not illustrated was operated for by the operator, as shown in drawing 1 , as 
for a controller 35, the pattern setting-out manipulation routine of drawing 6 will be performed. That is, while setting " 1 " as the 
channel set point S at "1" and channel counted value C, "L" equivalent to the total number of channels of hop frequency data table 35a 
is set as the number Hn of hop (SI). Then, maximum channel counted value Cmax After setting up "number Hn=L of hop" (S2), the 
channels CI and C2 stored in hop frequency data table 35a, and .. the channel data in which CL is shown and the hop frequency data 
fl and £2, and .. by transmitting the data setpoint signal w which consists of hop frequency data data in which fL is shown to the hop 
table 26 the hop frequency data fl and f2 for a test, and .. fL - each channels CI and C2 and .. it is made to correspond to CL and sets 
to the hop table 26 (S3). 

[0033] Then, when a controller 35 outputs the transmitting command signal p to modulator and demodulator 22 and a duplexer 27, 
while setting modulation section 22a of modulator and demodulator 22 as an operating state, a duplexer 27 is set as a send state. 
Moreover, the hop frequency data fl of the 1 st channel C 1 are made to output to the PLL local oscillator 25 to the hop table 26, and 
the hop signalling frequency s of the pattern candidate frequency (fl) corresponding to this hop frequency data fl is made to output to 
an up converter 23 and a down converter 32 from the PLL local oscillator 25, when the channel set point S outputs the hop signal r of 
"1 " to the hop table 26 and the PLL local oscillator 25. 

[0034] Next, after forming a test data, checksum data, etc. of drawing 5 , modulator and demodulator 22 are made to incorporate the 
test signal containing these data through the interface section 21 . And after making it become irregular by modulation section 22a, it is 
made to output to an up converter 23 as a modulating signal t, a modulating signal t and the hop signalling frequency s from the PLL 
local oscillator 25 are added, and the diffusion modulating signal u is made to form, then, the duplexer 27 after making this diffusion 
modulating signal u amplify with power amplification 24 - minding - from an antenna 28 - all - (S4) which transmits to cordless 
handsets 11-15. 
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[0035] While setting recovery section 22b of modulator and demodulator 22 as an operating state when a controller 35 outputs the 
receiving command signal q to modulator and demodulator 22 and a duplexer 27 after transmission of a test data is completed by the 
above-mentioned S4, a duplexer 27 is set as a receive state, and - all - outputting these data to 35d of error rate calculation sections, 
if the test data answered from cordless handsets 1 1-15 is received (S5) - 35d of error rate calculation sections - setting - each - error 
rate eA (1) - corresponding to cordless handsets 1 1-15 - eB (1) is made to compute, respectively And as shown in drawing 4 , the sum 
total error rate eT (1) in a pattern candidate frequency (fl) is searched for by storing in error rate table 35b error rate eA(l) -eB(l) 
outputted from 35d of error rate calculation sections, and adding together these error rate eA( 1 ) -eB( 1 ) (S6). 

[0036] next - if channel counted value C judges whether it is a value smaller than maximum channel counted value Cmax ("number 
Hn=L of hop") (S7) and is a small value (S7, YES) - the channel set point S and channel counted value C - "1" - it counts up (S8). 
then - not illustrating an internal timer - etc. - predetermined - the residence time - having passed - the time -- a channel the 
set point - S - being shown - hop - a signal - r - hop - a table - 26 - and - PLL - a local oscillator - 25 - outputting - 
frequency hopping - carrying out - having made - after - (- S9 -) - S4 - from - rerunning - a degree - a pattern - a candidate - 
a frequency (f2) - it can set - an error rate - eA - (- two -) - eB - (- two -) - and - the sum total - an error rate - eT - (- two - 
) — asking 

[0037] And when it does in this way and the sum total error rate eT (1-L) of all pattern candidate frequencies (fl , f2, .. fL) is searched 
for As it judges with channel counted value C not being a value smaller than maximum channel counted value Cmax ("number Hn-L 
of hop") (S7, YES) and is shown in drawing 7 (a) these sum total error rates eT (1-L) - the hop frequency data fl and f2 for a test, 
and .. it rearranges into ascending order with fL (S10). 

[0038] the hop frequency data f5 and f8 rearranged sequentially from the communicative thing which has high dependability by 
rearranging the sum total error rate eT (1-L) into ascending order, and .. when f243 is obtained, it is continuously shown in drawing 7 
(b) - as - the hop frequency data f5 and f8 for the small thing of the sum total error rate eT ( 1 -L) to K pieces, and .. fl 25 is chosen 
(S 1 1 ). and it is shown in drawing 7 (c) -- as - further - a radical [ data / of random-number table 35c / random-number ] - carrying 
out - K hop frequency data f5 and f8 and .. the hop frequency data fl25 and AO which serve as a hopping pattern for a 
communication link by rearranging fl25 at random, and.. fLl 1 It forms (S12). , 
[0039] then, the above-mentioned hop frequency data fl25 and AO and .. fLl 1 channels CI and C2 and .. by giving CK, respectively 
the hop frequency data fl25 and flO and .. fLl 1 and channels CI and C2 and .. the hopping pattern data which consist of CK are 
formed (SI 3), and by making this hopping pattern date into the data setpoint signal w, it transmits to the hop table 26 and sets to it 
(S 1 4) Moreover, it is made to set to the hop table 26 of cordless handsets 1 1 - 1 5 by transmitting hopping pattern data also to cordless 
handsets 1 1 - 1 5 (S 1 5). the hop frequency data f 1 25 and fl 0 with which a main phone 1 0 and cordless handsets 1 1 - 1 5 can communicate 
with high dependability by this, and .. fLl 1 Future communication links will be performed carrying out frequency hopping by the 
hopping pattern to twist. _ . 

r0040] Transmit and receive, carrying out frequency hopping one by one on the pattern candidate frequency (t l , tz, .. il> 
corresponding to fL. as mentioned above, the wireless radios of this operation gestalt are shown in drawing 4 - as - the test date of 
dieital value - the hop frequency date fl and f2 for a test, and .. A frequency-selective means by which whenever [ recognition / of a 
test data ] chooses a good pattern candidate frequency (.. fS, ffi, fl25) as a carrier frequency of a hopping pattern based on the sun 
total error rate eT (t-L) as shown in drawing 7 (a) (Sl-Sl 1), It is made the configuration with a pattern setting-out means (S13-S15) to 
set up a hopping pattern based on the selected pattern candidate frequency (.. f5, f8, fl 25). In addition, whenever [ recognition ] may 
be the number of errors instead of an error rate. ..... . , , „ . „. , • . 

10041] By this whenever [ recognition / of the test data in which extent of communicative dependability, is shown ] will be obtained 
by the sum total error rate eT (1-L) based on the correction of digital value which is not influenced of an output level, an 
electromagnetic interference, the arrangement situation of wireless radios, etc. Therefore a good communication link can be 
Performed now by asking accuracy for the carrier frequency which can communicate with high dependability under easy circuitry and 
Tfree service condition, and carrying out frequency hopping by the hopping pattern which consists of such a earner frequency 
100421 Moreover, the wireless radios of this operation gestalt are made the configuration with a pattern resetting means (SI 2) to stand 
in a line at random and to change the pattern candidate frequency (.. f5, ffl, fl25) of the hopping pattern set up with a P^etting- 
out means (S13-S15). Thereby, as shown in drawing 7 (c), it is a random earner frequency (f!25, AO, .. fLl 1). Since it is transmitted 
and received, secrecy nature can be raised rather than the case where it is transmitted and received like ascending order or descending 
order with the carrier frequency (.. f5, f8, fl 25) of a simple hopping pattern. , > ... vu;«„„, 

100431 Moreover in this operation gestalt, when it has recognized that the setup time passed by the internal timer which is not 
illustrated, it is made the configuration with the function (setting-out management tool) to which a hopping pattern is made to set 
periodically by performing the pattern setting-out manipulation routine of drawin g 6 . Since it resets so that a hopping pattern may 
serve as a carrier frequency with little interference periodically by this, it can be stabilized and a good communication link can be 

fooSn^addition, in this operation gestalt, although a pattern candidate frequency (.. f5, f8, fl25) is chosen from the small order of 
the sum total error rate eT (1 -L) as shown in drawing 7 (b), it is not limited to this. Namely, an error rate operation means to cal^e 
the enor rates eA (l-L)-eB (1-L) and the sum total error rate eT (1-L) of a test date which were received in every pattern candidate 
frequency (fl f2 .. fL) (35d of error rate calculation sections, S6), You may consider as the configuration which the sum total error 
rate eT (1-L) calculated with the error rate operation means becomes from a selection means to choose a pattern candidate frequency 
smaller than a predetermined reference value. And since the room of the selection of a carrier frequency from the case where choose 
sequentially from the small thing of the sum total error rate eT (1-L), and a hopping pattern is formed is expanded while becoming 
possible to communicate in this case with the carrier frequency from which dependability was secured beyond the predetermined 
reference value, it becomes possible to form a hopping pattern with still higher secrecy nature 

r0045] Moreover, the above-mentioned reference value makes a main phone 10 and cordless handsets 11-15 equipped with the error 
correction means of the received data, and it is desirable that it is a value small by the predetermined value to the marg.nal error rate 
which can be corrected with this enor correction means. Since a carrier frequency will be chosen by this by making the marginal error 
rate of an error correction means into a reference value while being able to perform a much more good communication link, since it is 
corrected by the error correction means even if the error of date arises by communication link, the hopping pattern which can 
communicate good can be formed certainly. 
[0046] 

[Effect of the Invention] In the wireless radios which invention of claim 1 chooses a carrier frequency with little interference 
beforehand, sets up a hopping pattern, and perform two-way communication for a carrier frequency with a switch according to this 
hopping pattern A frequency-selective means by which transmit and receive, carrying out frequency hopping of the test data of digital 
value one by one on apattern candidate frequency, and whenever [ recognition / of this test data ] chooses a good pattern candidate 
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frequency as a carrier frequency of said hopping pattern, It is the configuration of having a pattern setting-out means to set up a 
hopping pattern based on the selected pattern candidate frequency. By this, whenever [ recognition / of the test data in which extent of 
communicative dependability is shown ] will be obtained based on the correction of digital value which is not influenced of an output 
level, an electromagnetic interference, the arrangement situation of wireless radios, etc. Therefore, the effectiveness that a good 
communication link can be performed is done so by asking accuracy for the carrier frequency which enables the communication link 
of high dependability under easy circuitry and a free service condition, and carrying out frequency hopping by the hopping pattern 
which consists of such a carrier frequency. 

[0047] Invention of claim 2 is wireless radios according to claim 1 , and is the configuration of having a pattern resetting means to 
stand in a line at random and to change the hopping pattern set up with said pattern setting-out means. Since it is transmitted and 
received with a random carrier frequency by this, the effectiveness that secrecy nature can be raised is done so rather than the case 
where it is transmitted and received with the carrier frequency of a simple hopping pattern like ascending order or descending order. 
[0048] Invention of claim 3 is wireless radios according to claim 1 or 2, and is the configuration of having the setting-out management 
tool to which said hopping pattern is made setting periodically. Since it resets so that a hopping pattern may serve as a carrier 
frequency with little interference periodically by this, the effectiveness that it is stabilized and a good communication link can be 
performed is done so. 

[0049] Invention of claim 4 is wireless radios according to claim 1 to 3, and said frequency complement means is the configuration of 
consisting of an error rate operation means to calculate the error rate of said test data received for every pattern candidate frequency, 
and a selection means to choose a pattern candidate frequency with the error rate smaller than a predetermined reference value 
calculated with the error rate operation means. Since the room of the selection of a carrier frequency from the case where choose 
sequentially from the small thing of an error rate, and a hopping pattern is formed is expanded while enabling this to communicate 
with the carrier frequency from which dependability was secured beyond the predetermined reference value, the effectiveness that it is 
possible to form the high hopping pattern of secrecy nature is done so. 

[0050] Invention of claim 5 is wireless radios according to claim 4, and is the configuration of having the error correction means of the 
received data and having set up the value small by the predetermined value as said reference value to the marginal error rate which can 
be corrected with said error correction means. Since a carrier frequency will be chosen by this by making the marginal error rate of an 
error correction means into a reference value while being able to perform a much more good communication link, since it is corrected 
by the error correction means even if the error of data arises by communication link, the effectiveness that the hopping pattern which 
can communicate good can be formed certainly is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the Radio Communications Department. 

[Drawing 2] It is the explanatory view showing the relation between a main phone and a cordless handset. 
[Drawing 3] It is the explanatory view showing the communication configuration by the TDD method. 
[Drawing 4] It is the explanatory view showing the content of a hop frequency data table and the error rate table. 
[Drawing 5] It is the explanatory view showing the content of a test data and checksum data. 
[Drawing 6] It is the flow chart of a pattern setting-out manipulation routine. 

[Drawing 7] It is the explanatory view showing the process which chooses hop frequency data, and (a) shows the time of having 

arranged (c) at random, when an error rate is rearranged into ascending order, and (b) chooses K pieces. 

[Description of Notations] 

1 Radio Communications Department 

10 Main Phone 

11-15 Cordless handset 

21 Interface Section 

22 Modulator and Demodulator 

23 Up Converter 

24 Power Amplification 

25 PLL Local Oscillator 

26 Hop Table 

27 Duplexer 

28 Antenna 

31 Low Noise Amplifier 

32 Down Converter 

35 Controller 

35a Hop frequency data table 

35b Error rate table 

35c Random-number table 

35d Error rate calculation section 

36 Power Supply Section 
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